Pre Calculus Honors
Unit 6 Trigonometric Properties and Equations

1. To prepare for your test add content to your previous personal study guide. Use the index below to pull
out important topics from Unit 6

6.1
A. Fundamental Properties - Reciprocal and Quotient
B. Fundamental Properties - Pythagorean
C. Fundamental Properties - Even/Odd
6.2
A. Sum and Difference Properties for Sine and Cosine
B. Sum and Difference Properties for Tangent
C. Application problems for Sum and Difference Properties
6.3
A. Double Angle Formulas
B. Power Reducing Formulas
C. Half Angle Formulas

6.4
A. Basic Trig equations
B. Trig equations with more than one function
C. Trig equations that might require properties

2 . Complete at least fifteen problems from the bank on the back of this study guide. Focus on the areas you
need to practice, but make sure you look over all types of problems/topics. The answer key is attached. | will
be checking your work for the fifteen problems. This guide is meant to be a general, basic review of the topics
covered in Unit 6

3. Review your quizzes, homework, classwork practice, and warm-ups. Practice specifically with the problems
you missed!

Your study guide (3 points) and the practice problems (2 points) are homework grades.

Your test is on Tuesday, May 24 and Wednesday, May 25. You are welcome to attend a tutorial or stop by
during lunch (any day but Tuesday) with specific questions or areas to review. Please let Mrs. Pike know in
advance that you are coming!




640 Chapter 5 Analytic Trigonometry

DEFINITIONS AND CONCEPTS

5.5 Trigonometric Equations

a. The values that satisfy a trigonometric equation are its solutions.
n equation containing a single trigonometric function, isolate the function on one side and solve

b. Tosolve a
for the variable.

When solving equations involving multiple angles, the period plays an important role in ensuring that we do
not leave out any solutions.

d. Trigonometric equations quadratic in form can be expressed as aut + bu + ¢ = 0, whereuisa
trigonometric function and a # 0. Such equations can be solved by factoring, the square root property, or

the quadratic formula.
e. Tactoring can be used to separate two different trigonometric functions in an equation.

C.

f, Identities are used to solve some irigonometric equations.

g. Some trigonometric equations have solutions that cannot be determined by knowing the exact values of
trigonometric functions of special angles. Such equations are solved using a calculator’s inverse
trigenometric function feature.

Review Exercises
5.1

In Exercises 1-13, verify each identity.
1. sec x — cOs X = tan xsin x

18. cos 65°cos 5° + sin 63%in 5°
19. sin 80°cos 50° — cos 80°sin 50°

In Exercises 20-31, verify each identity.

2, cosx +sinxtanx = secXx 20 sin(x + E) - cos(x + f.) = V3 s
3. sin> (1 + cot?8) = 1 6 3
4, (sech — 1)(sec® +1) = tan” § 21, tan(x + 3‘77) = fanx -1
L—t . 4 1+ tanx
5 2T Y cx - secx e c B
. " - C & 3¢
sin x 2.osecla+ B)=T— —— 4
1 1 1 — tan o tan B
6. — + — = —2tantsect
sing — 1 sint+1 cos(a — B)
1+ sin? 23.ﬁ:1+tanatan8
7. —— — =tan’t + 1 + tantsect 08 & cos f
costt 24. cos*t — sin*s = cos U
8 cosx  _ 1+ sin x 25, sin¢ — cos 2t = (2sin¢ — 1)(sint
1 —sinx cos x ” sin20 - sing 1 —cos@
9.1 - sinx cos x " cos 26 + cosd sin 0
1+ cosx sin 26
10. (tan @ + cot 8)* = sec’ 6 + csc? 8 . 21. 1Z sin?6 2tand
1 1 . 1 _ 2sin ¢ 28. tan 2t = 2sintcos ¢t sec 2t
snf + cosf  sinf - cos0 sin'@ — cos'o 29, cosdi = 1 — 8sin®tcos’ ¢
cos ¢ 1
_ x .
12 Sost - S 30. tani(l + cosx) = sinx
1 —cost
13— = t - cott)? x _secx— 1
1+ cost (cser = cotf) A tany =
5.2 and 5.3

In Exercises 32-34, the graph with
In Exercises 14-19, use a sum or difference formula to find the m L
exact vaite of each expression. al|0,2m, 3 by[-2,2,1]

14. cos{45® + 30°) 15. sin 195° a. Describe the graph using

4 5 .
16. tan(-;— - %) 17. tanl—; b, Verify that the two equatid




find the exact value of the following under the

s ; _m
a<P,andsinf =13.3

<<, andtan =15§,0<B<%.
_3,3 < B <2

< 3 <.

< @< mandcot B =

17
< o < F,andcos B = -3
H 20 3

12, use double- and half-angle formulas © find the
ach expression.

7 <B <

44, sin 7x cos 3x

In Exer
possible, find this product’s exact value.

45, sin2x — sin 4x

47.

48,

5 43-44, express each product as @ sum or difference.

gsummary, Review, and lest o=

cises 45-46, express cach sum or difference asa product. If

46. cos.75° + cos 15°

n Exercises 47-48, verify each identity.

cos 3x + cos Sx
cos X * R T = cotxcotdx
cos 3x — €08 5x

sin 2x + sin 6x
sin2x — sin 6x

= —tan 4x cot2x

49, The graph with the given equation is shown in a {0, 2w, Tﬂ

by [-2,2,1] viewing rectangle.

~ cos3x + CcOs X
Y §in3x —sinx

.

a. Describe the graph using another equation.
b. Verify that the two gquations are equivalent.

5.5

In Exercises 50-53, find ail solutions of each equation.
V2

1 .
50. cosx = —5 : 51, sinx =T

53, V3tanx —1=0
In Exercises 54-67, solve each equation ont the interval [0,27).

Use exact values where possible or give approximale solutions
correct to four decimal places.

52 2sinx + 1 =0

54, cos2x = —1 55, sin3x =1

56, tan% = -1 57, tanx = 2cosxlanx

58, cos?x —2cosx =3 59.2coszx«-sinx=i

60. 4sintx =1 61, cos2x —sinx =1

62. sin2x = V3 sin x 63, sin x = tanx

64, sinx = —0.6031 63. Sco_sz)_c -3=10

66. sectx = dtanx — 2 67.Zsin2x+sinx'-2=0

68. A ball on a spring is pulled 6 inches below its rest position
and then released. After ¢ seconds, the balP’s distance, d,in
inches from its rest position is given by

) K
d= —6cos7 1l
| ' c0s7
Find all values of ¢ for which the ball is 3 inches below its rest
position. )

69. You are playing catch with a friend located 100 feet away. If
you throw the ball with an initial velocity of v = 90 feet per
second, at what angle of clevation, @, to the nearest degree
should you direct your throw so that it can be caught asily?

Use the formula

y)
d= 29siln(ic:osfi
16 )




AT ANSWETS 10 DEIeC1e8U CABIUISES

: 4.4 4

. A X =4 -+ ===+
59, a 3 b. 3 o w=4 37577 +

- ™ - \/ /\ i
-3 -3
61.. makes sense 63. makes sense 3 iy
1 - +
For Exercises 65-69, proofs may vary. 7L {ﬁi' 2} 72 {-+/3,0,v3} 3. {1 5 5, ! 5 5}
Section 5.5
Check Point Exercises
-7 _2r is any 7 2m Tm 57 T T @ 7 57 1= Uw ™

1. x= 3 + 2nw Or x = 3 +2mr,wl-_1eremsanymteger. 2. 6 3" 6" 3 3. 3 4, 526 5. 6 6 6 6. 0, r}

T 5w o Tw 1lin 37 T Fid :
7. 37,? 8. 276 % 9, 4 a 10. -2—,7r 11. a. 1.2592,4.4008 b. 3.3752, 6.0496 12, 2.3423,3.9409
Exercise Set 5.5

. . 2
1, Solution 3. Notasolution 5. Solution 7. Solution 9. Notasolwion 1l x = % + 2nmorx = T’” + 2nw, where n is any

a . . 2 4o . . . L
13, x = 3 + nw, where n is any integer. 15, x = 5 + 2nr or X = EY + 2nw, where nis any integer. 17, x = nw, where nis any intege

19, x = 2611 +2nmorx = —%,. + 2nmw, where n is any integer. 21. 6 = % + 2nmorf = S—g + 2nw, where n is any integer.
ki ) . a 7 Tir 411' S T V17 197 297 31w 41w 43nm w T 13n 197 25
o =+ . v T = ST A A ) ma At mn? Aq A 4 Tol a6 10 40 ! A0
2.6 ==+ 2nm where pisany integer. 25 @5 Pk S on T 0 0 24 . 218180 18 18
4 87 lé6w n  4n a T N 2r AW 3w 7 3
- . i Ty TR T o 1 o ’——— ’ﬁ!4k1__- 1' —l ,_ o .—l_.
.9 33. no solution 35 967 9 37 0,3,7r 3 39 26" 6 4 3 T 3 43, 5 45, > o
7 27 4w Sw 7 Su v 1w w 3w 5w Iw T S S¢ 1n 17w T 5 2 dw
L= 49, = = T 2T R L = T = =L L0, —
3333 266 6 LT araa Hpmy 6 ¢ Tia POhFpm3
: a 7w 1w T S T 7 5t 37 2n A 2o 4w 7 3 97 1l ;
6l. 0,7 63, > 85 6 65. 7 67, e 6 69. 53 6 2 71. 0, 33 73, 503 "3 8 8 B 77
T 3w T 7 3r 1w 177 1911'
79. o 81. 2T A 121 83 ¢ 85. 0.9695,2.1721 87, 2.9823,4.3009 29. 1.8925,5.0341 91. 2.2370, 4.04¢
03. 0.4636,0.9828,3.6052,4.1244  95. 0.3876,2.7540,3.5292,5.8956  97. 3; %” —;’1%“ 99. 0, —;— ., %?— 101. %%ﬂ
T ™o 51'1' 3w a Sa 7w 1w T 1w
. 1. \ . = f ==, —— ‘111, 0.74 . . e, —
103. 1.7798, 4.9214 105 2 107, — 6 26 109 566 6 111, 0.7495,5.5337 113 & 6
i 3) ( 3) T 57 7w ilw
5 -— -z L= . (3.5163,0. L (5. 0. 1 —— —
115, 21588 3004 117 ( 5 3 2 119, (3.5163,0.7321), (5.9085,0.7321) 12 66 6
Sy f ¥} (3.5163,0.7321) T 5w
: ,in,, - . :_‘Lgi x\“;_# 123. 5 6,33430,6081
i 12 (s.008s,0.7321) 125. 0 2w Am
v nENEA Y Savraw o B R
(T'_E)_f“ 0 N7 4 E;(“’f ) bl FH .
RTINS 72 ! 127, 0.3649,1.2059, 3.506
Jxy=3cosx J(x} = vos 2x
7 glx) =cosx—1 glry = —1sinx
129, 0.4secand 2.1 sec 131, 49 days and 292 days 133, t =2 + 6nort = 4 + 6n where 1 is any nonnegative mteger 135, 21°0
147. 4 149, 4 . 151, 3
’ )] 2
0 }—w n 0 {2n
-4 -2 -3
x =137, x =230, x =398, x=03orx =277 x=0,x=157,x=209x=314,x = 4,19,
orx =491 . .

2
153. makes sense 155, does not make sense 157, false 159. false 161, ™ 3—” Tn 11—77 & 3 163. a =452

2' 27120 12 T 12
164. B = 31.5° 165. no solution or @

Chapter 5 Review Exercises
For Exercises 1-13, proofs may vary.

14.“(1\/i 15.\@;\/3 16.2-V3 17 V3+2 18.% 19.%




Answers to Selected Exercises  AABS

ior Exercises 19-31, proofs may vary.

. 37 . 37 , 3 .
2. a4 y=cosx b. sin x == :smxcos7-cosxsm7=smx-O—cosx- —1=cosx

, T T T . .
3. 8. y= -sinx h. cos x+-£ =cosxcosi—smxsm—z-:cosx-[]—smx-1= —sin x

sin x sinx — cos x
_tanx -1 cosx " €Os X _sinx —cosx sin x sin x
1 - cotx

4, a. y=tanx b,y ; - = = lan x
cosx  sinx —cosx cos X sinx —cosx cosx

sin x sin x

sa 2 p o B g 2V, 8, s a8 m 5V26
P 65 s Tas g3 "t e e 16 %55 T
781 b —% ¢ undefined  d. -3 V10 + 3VI b, 42 a0 2 V3

5 e —2\/3—— 38, a.l . ¢, undefined 9 . 3
V3 2— V2

40. -5 W Ao vi o 43 %[cos 2x —cos 10x] 44 %[sin 10x + sindx]  45. —2sin x cos 3x

9,

6.

lsels

47. Proofs may vary. 48, Proofs may vary. 49, a. y = cotx b. Proofs may vary.

2 4 3
0, x = —371 +2nmorx = _SE + 2nm, where n is any integer. 51 x = % +2nmorx = Tﬂ- + 2nm, where n is any integer.

m + 2nmorx = Um + 2nr, where n is any integer. 53, x = T4 nw, where n is any integer. 54, E,?j]_ 55. E, —5—7'_,211
6 6 6 272 667 6
w 5w Tw 11w Tn 1lw 7 1l

666" 6 67 6 "6 6
m

— 61. 0,7, ~—,—— 62. 0,—, m,
S
4 1.249Q, E 4.3906 67. 0.8950,2.2457

2. x =

3 7 S« T 5% 3w
6. > 57. 0,3,’11', 3 58, 7 59. 6 2 60.

4. 3.7890,5.6358  65. 0.6847,2.4569,3.8263, 5.5985 60,

3

63. 0,

R1= % +dnort = % + 4n, where n is any integer. 69, 12° or 78°

“hapter 5 Test

_63 56 24 V13 VB + V2

_ 1 COos X
&5 2. 3 3, 25 4. 1 S 3 6. cos xcscx = cosx

sinx  sinx

=cotx

1 1
, secx _ cos X cos X 1 sinxcosx

“cotx +tanx cosx N sinx costx +sinfx  cosx 1
sinx cosx sin x cos x
cos’ x (1 —sin®x) 1 - (L sin x)(1 - sin x)

= sinx

Wl = - = . :
1+sinx 1+ sinx 1+sinx

=1-{1-sinx) =sinx

I, cos(9+ 127-): cosBcosg-— Siﬂﬂsing' =cosf-0—sinf-1= —sind

sin{a - sin o cos B — cos a sin Sin & COS COS « §in
2 ( B _ .'B B - B_ - IB=1—ct:)l;cttar1,8
sin a cos 8 stn & cos 8 sinwcos B sinccosfB

sint  cost g 2 T 1o 197 237 31w 35
— 4 —— | =sin’t + = 2 — S T and ——
cos ¢ sint) smerbeost =1 Ak e s 180 18 18

5w 2 4o o 3w

15. 0, 303 l6. 2.5136,3.7696 17, 1.2340, o 7,5.0522 18. 1.2971,2.6299,4.4387,5.7715

L sintcos¢(tant + cotr) = sint cosr(

7 7o 37 llw il
- — 4. 0,~, —
27672 6 373

Cumulative Review Exercises (Chapters P-5)

" log 125 5 T 5
col+2iand1-2% 2ox=BB 10301 3 (oo, “4U[2,00) 4 =% 5 T 20344,27 51760
) log 11 3’3 4 4
i " 7. y 8. ¥ 9, y
3 TR BFHTH TS
e x X H dl WP
T H L -2 23
. i e - = _l__ - ;,, 1|
: g £ SHERTREEES
r=vr+i-1 G- +(p+2'=9 y+z=%(,_1) ¥=3cosdx
0, y 1. y 2.2 ht3 1, —_\2@ 14. Proofs may vary,
] 5 6
i 15. l—T’.raldians 16. £ =191 yr
X X 9 3
—25] 3 T aEE + 1 .
] s : 1 17, fUx) = == 18 B =67%b = 227,c = 3071
L
H ) 20. h ~ 15.
y=2sin® 41 fir)=(x -1 {x~3) 19. 106 mg 1591t

2




